Objective: To analyse patterns of knowledge, comprehension, attitudes and practices regarding the traffic light label placed on processed food packages to inform Ecuadorian consumers about levels of added fat, sugar and salt. Design: Twenty-one focus group discussions organized by age group, sex and place of residence. Interviews with representatives of companies that manufacture or market processed foods. Analysis of regulations and structured observations of processed food labels. Setting: Cities and towns in Ecuador's coastal, highland and eastern lowland regions. Subjects: One hundred and seventy-eight participants in twenty-one focus group discussions and nine key informants. Results: Focus group participants knew about the traffic light label and understood the information it conveys, but not all changed their attitudes and practices related to the purchase and consumption of processed foods. Children, adolescents and adult males reported using the information infrequently; adolescents interested in health and adult women used the label the most to select products. Representatives of companies that manufacture or market processed foods generally opposed the policy, stating that the information is misleading. Nevertheless, some companies have reduced levels of added fat, sugar or salt in their products. Conclusions: The traffic light label is an effective tool for conveying complex information. Its potential contribution to reduce consumption of products with high levels of fat, sugar and salt could be enhanced by promoting healthy diets among consumers who have not changed purchasing and consumption behaviour, by placing the label on front panels and by monitoring the production and marketing of processed foods.
According to Ecuador's 2012 national health and nutrition survey (ENSANUT-ECU), overweight and obesity together affect a total of 8·6 % of children under the age of 5 years, 29·9 % of children aged 5-11 years, 26·0 % of adolescents aged 12-19 years and 62·8 % of adults (1) . These figures mirror the global overweight and obesity epidemic that is associated with the increasing prevalence of chronic diseases, including diabetes, which is the leading cause of death in Ecuador (2, 3) . Although the WHO Director-General has observed that no country has reversed the overweight and obesity epidemic in all age groups (4) , many countries have adopted policies having that goal, including the required use of visible and easily understood nutritional labels. Evidence from the USA, New Zealand, Australia (5) , the UK (6) and other European countries (7) (8) (9) , as well as Asia, Africa, the Middle East and Latin America (10) , suggests that nutritional labels can help consumers make healthy decisions regarding the purchase and consumption of foods, which in turn could contribute to preventing overweight and obesity (11) (12) (13) (14) . Evidence also suggests that consumers want easily understood nutrition information and research has shown that colourful front-of-package graphic displays respond most effectively to consumers' expectations in this regard (15) (16) (17) . In particular, traffic light (TL) labels provide visible and easily understood information on the nutritional content of food products (5, 16, 17) . After reviewing policies implemented in other countries, the Ecuadorian Government promulgated a regulation in August 2014 which required that packages of processed foods carry TL labels with horizontal red, yellow and green bars placed in that order from top to bottom, as shown in Fig. 1 . The regulation defines processed foods as packaged and branded products that have been submitted to technological processes for their transformation, modification or conservation (18) ; they include beverages sweetened with sugar, but not products like milk, natural juices, grains, vegetables, fruit or meat that are packaged without transformation. The regulation stipulates that labels must be framed and placed on a white or grey background and must be proportional in size to the packages' principal panel; the label need not be placed on the front of the package, however. Text located on each bar indicates high, medium or low levels of fat, sugar or salt present in processed foods.
Cut-off points for high, medium or low concentrations of the three key ingredients were based on the British system (19, 20) , but were modified to raise the cut-off point for fat and to lower those for sugar and salt in order to reflect Ecuadorian consumption patterns revealed in the national survey (1) . Table 1 shows the cut-off points for total fat, sugar and salt as established in the Ecuadorian regulation.
No previous research has been conducted in Ecuador to evaluate consumers' knowledge, understanding, attitudes and practices related to the purchase and consumption of processed foods. The current paper presents the results of a qualitative research project carried out in 2015 (one year after implementation of the policy) to evaluate the perceptions of Ecuadorian children, adolescents and adults, as well as representatives of companies that produce or market processed foods.
Methods
The study was approved by the Institutional Review Board of the Universidad San Francisco de Quito. Data were collected in twenty-one focus group discussions (FGD) that included a total of 178 participants. FGD were organized by sex; age group (5-9, 10-14, 15-19 and 20-64 years); and residence in large, medium or small cities in five of Ecuador's twenty-four provinces in the three mainland regions (coast, highlands and eastern lowlands). The purpose of this distribution was to observe potential differences in perceptions among males and females; children in two age groups, adolescents and adults; socioeconomic differences in rural and urban places; and potential cultural variation among residents of Ecuador's three mainland regions. In addition, nine key informant interviews (KII) were conducted with representatives of large, medium and small firms that produce or market processed foods. Finally, through structured observations, relevant legislation and regulations were reviewed and labels on processed food packages were analysed (21) (22) (23) (24) . The FGD guide included ten questions designed to explore research questions related to participants' knowledge, comprehension, attitudes and practices related to food and the TL label (24) . KII focused on perceptions, attitudes and practices related to consumer preferences and changes in corporate strategies in response to consumer preferences. Two semi-structured questions were designed to elicit extensive responses from interviewees. Table 2 provides the questions used in FGD and KII and the dimensions they addressed. The full question guide, including follow-up questions that were asked when the respective points were not spontaneously mentioned by participants, is provided as the online supplementary material.
FGD were organized by local counterparts in each region and were conducted in public facilities such as schools that were free of noise and interruptions. Discussions lasted between 1 and 2 h. Participants were not Fig. 1 (colour online) The Ecuadorian traffic light food label, translated from Spanish to English. The order of presentation of the horizontal bars is red, yellow and green, corresponding to high, medium and low concentrations of sugar, fat and salt. The yellow and green bars are proportionately shorter than the red bars Total fat Solid ≤3 g per 100 g >3 and <20 g per 100 g ≥20 g per 100 g Liquid ≤1·5 g per 100 ml >1·5 and <10 g per 100 ml ≥10 g per 100 ml Sugar Solid ≤5 g per 100 g >5 and <15 g per 100 g ≥15 g per 100 g Liquid ≤2·5 g per 100 ml >2·5 and <7·5 g per 100 ml ≥7·5 g per 100 ml Salt (sodium) Solid ≤120 mg per 100 g >120 and <600 mg per 100 g ≥600 mg per 100 g Liquid ≤120 mg per 100 ml >120 and <600 mg per 100 ml ≥600 mg per 100 ml compensated but were served healthy refreshments. FGD were recorded and transcribed. KII were conducted in corporate offices and extensive notes were taken. Transcriptions were analysed using a three-stage coding process based on the grounded theory approach. First, open coding identified basic concepts and labels through a line-by-line microanalysis that led to a classification of categories and sub-categories and their underlying dimensions. Second, axial coding related underlying categories to their respective sub-categories, grouped them to dimensions and properties, and identified conditions under which those dimensions and properties were expressed. Third, selective coding integrated and refined key dimensions and the relationships between them in order to arrive at key themes that were central to the research (24) .
Results
This section reports on the knowledge, comprehension, attitudes and practices of FGD and KII participants with regard to the TL label and food purchase and consumption, as well as the results from analysis of regulations and structured observations of processed food labels.
Focus group discussions

Knowledge
When presented with cards that showed different versions of the TL label, nearly all FGD participants responded that they were familiar with it and stated that they had observed it on packages of processed foods. As one 34-year old woman responded, 'It's very common; even the bread that I buy has the traffic light food label.' Among the few participants who did not recognize the label were some children aged 5-9 years and several older adults. In contrast, children aged 10-14 years were very familiar with the label and mentioned it spontaneously when discussing snacks and sweetened beverages:
'They put the traffic light food label because here in Ecuador we have not been shown how to eat, so we have to begin to educate ourselves because we have begun to see a lot of obesity, and a lot of us are also dying.' (Female, 16 years)
Comprehension
Participants identified the TL label as a source of information on two different levels. First, nearly all stated that the information contained in the TL label could be useful on an individual level as a tool for decision making in food purchase and consumption. Because of its graphical nature, participants (even children) recognized that the label provides information on the content of fat, sugar and salt, although fat and sugar were mentioned more often than salt:
'The label is to see if there is fat and sugar in order to eat healthy, and whatever is not healthy, to avoid it. This is because some of these products have a lot of fat and sugar.' (Female, 8 years)
'The traffic light nutrition label is so that we understand whether something has sugar or not, like juices.' (Female, 9 years)
In particular, participants understood that the label informs consumers about the levels of salt, sugar and fat in different products and enables them to evaluate their contents in the context of their personal needs and preferences:
'The traffic light was put there so that people wouldn't buy foods that have a lot of fat, in order to have good nutrition.' (Male, 12 years)
'We don't all have knowledge or we don't have time to be looking when products come out: how many calories, how much fat. You know, it's in plain sight, where we can see.' (Male, 22 years) Second, several participants stated that a generalized understanding of the information might contribute to reducing obesity, diabetes and chronic diseases that they recognized as important problems in the Ecuadorian population:
The label] is so that we don't get sick. That's what I have seen in the news on TV; that one of the most prevalent illnesses here is diabetes. Most people have diabetes and the traffic light label is a campaign to inform the people, because a lot of people die of diabetes.' (Male, 14 years) According to the FGD participants, TL labels are easily understood because of the bright colours and because of the similarity to everyday experience with traffic lights found in streets throughout the country: 'It's just like a traffic light when you're driving, right? You stop at the red, use caution with the yellow, and with the green, you go right ahead.' (Female, 16 years) FDG participants accorded special importance to the red bars, associating them with warnings of potential danger. They understood that red bars do not necessarily mean that specific products should not be consumed, but rather that their purchase and consumption should be carefully considered. As one participant stated:
'When there is red, it's high in fat or salt; that is, we shouldn't eat it or at least we should eat less. We should be cautious; maybe we could eat a little, like in the case of processed meats. I don't think that anyone will stop consuming, but maybe not so frequently, or once in a while.' (Female, 39 years) Participants often mentioned that foods that are not high in fat, sugar or salt are acceptable or healthy and that the TL label helps them to identify healthy alternatives:
'Some products just say medium, medium, low. This means that it is a product that is moderate for consumption.' (Female, 30 years) While the label itself is well understood, many participants wanted to know more about the health effects of consuming fat, sugar and salt:
'[The label is] easy to understand textually, but you can see that one should know a little more, to know the consequences of these elevated concentrations. You know, if the level of salt is low, if it has fat or it doesn't have sugar; and on the other hand, if another product is high in salt, medium in sugar, medium in fat: how you compare them.' (Male, 27 years) Participants reported that they had seen the label on the back of packages, which they thought inhibits easy observation: 'It's all strategic; that's why they put the label on the back, because we grab a package and forget to look at the traffic light nutrition label.' (Female, 41 years) 'Some packages are pretty small and sometimes the traffic light label is on the back and it's small so people don't see it. Then they eat the product and ignore the traffic light.' (Male, 27 years)
With regard to its size, FGD participants stated that compared with lists of ingredients, the text on TL labels is large enough to be easily read:
'The text that reads high, medium or low is in capital letters. That's good because it can be read more easily.' (Female, 17 years) When comparing cards with examples of the TL and Guideline Daily Amount (GDA) labels, participants preferred the former to the latter, which has been promoted by the food industry (21) : 'The traffic light label is more recommendable because people aren't going to see other things. If I am in a hurry, I'm going to eat quickly. I'm not going to be perusing the percentages. On the other hand, the traffic light is more practical, to be able to follow The TL label was also preferred over the black and white GDA label because of the striking colours:
'I'm shocked because they [the GDA labels] don't have the bright colours that the traffic light label does, which attracts more attention. These are very dark; they don't attract our attention.' (Female, 25 years) 'The traffic light label has stronger, pastel colors. When you form mental images, the red is like a warning to stop.' (Female, 20 years) Children aged 10-14 years in particular reported that they have seen GDA labels on sweetened beverages. While it appears to provide more detailed information, it is not understood or used because of the way it is presented: 'Yes, this [GDA] label is on the beverage. Yes, there is; I think there are four of these rectangles, but not in colours, but rather black and white. But sometimes we ignore this and drink the beverage.' (Male, 34 years) 'They put it in black and white so you won't realize, and you buy more.' (Female, 28 years)
Attitudes and practices Some FGD participants reported that they formulate attitudes about processed foods based on the information on the TL label. Nevertheless, these attitudes do not necessarily translate into changes in behaviour related to the purchase and consumption of processed foods. For example, participants reported that when they see packages with red labels, they do not necessarily change their decision regarding purchase and consumption. Rather, other factors (especially flavour) may prevail: 'It's very easy to understand the traffic light label, but it's hard to apply it. That is, we understand but we don't take it to heart day to day. It's there and I'm going to buy it because I like it.' (Female, 25 years) Brand name recognition is also important to consumers, so that nutritional information may be less important in the selection of specific products, especially given the effect of advertising on preferences:
Age is an important determinant of attitudes related to processed foods. In particular, the responses of children aged 5-9 and 10-14 years stand out. These age groups are critical because it has been suggested that children are particularly susceptible to television advertising of processed foods (25, 26) . FGD results suggest a more nuanced pattern, however. The younger children demonstrated little knowledge of brands and limited understanding of the TL label because they do not purchase food on their own and have limited ability to comprehend written information. Thus, they seem relatively immune to advertising, expressing preferences for food prepared at home. In contrast, children 10-14 years of age are familiar with brand names of packaged snacks and sweetened beverages. Having been exposed to mass media advertising, they reported favourable attitudes related to processed foods that contain high concentrations of fat, sugar or salt, even though they are familiar with the TL label. They also enjoy greater autonomy because parents often give them small amounts of money to buy snacks from street vendors, neighbourhood shops or school cafeterias (which sometimes continue to sell processed foods despite regulations to the contrary). Hence, they make some independent decisions about food, even though adult FGD participants thought that their children pay little attention to nutritional information. As one female participant commented:
'Generally, the children don't look [at nutritional labels]. The mother is the one who buys food; she's the one who looks, but the children just grab the food, open it, and eat it. They don't look at those things; they're small.' (Female, 29 years) Another factor that affects children's decisions about purchasing snacks is cost. Since they are given only small amounts of money, they prefer inexpensive items, including small packets of sweets, which do not always carry nutritional labels even though they have high concentrations of sugar.
In contrast, adolescents aged 15-19 years expressed knowledge and understanding of the TL label, but they do not necessarily change their behaviour because flavour and a sense of well-being that food conveys are more important. In fact, they may prefer products with high concentrations of sugar and salt. While some members of this age group, particularly university students, demonstrated some interest in health and nutrition, they feel that they have few alternatives to unhealthy but readily accessible products. Some participants in this age group also felt that nutritional information is not relevant to them because it applies only to the ill or elderly:
'I haven't noticed any difference in what I buy since the traffic light nutrition label was implemented. Generally, healthy food is not for us. The more sugar it has, the better it tastes. Generally, we like what tastes best because taking care of our health is not for us.' (Male, 17 years)
The response pattern among adult FGD participants was complex; while they provided ample evidence of knowledge and comprehension of nutritional information, attitudinal and behaviour change sometimes followed, but not always. Specifically, adults do not necessarily formulate or carry out strategies to change patterns of purchase and consumption of processed foods because they value established preferences and feel that individual acts of consumption will not affect their health.
Adult reponses formulated in response to the information presented on TL labels fall into five strategies. First, some participants stated that they have reduced consumption of products that have high concentrations of fat, sugar or salt. For example, they may consume only a portion of the contents of a package of snacks:
'It might be that I see that there is a lot of fat, so I eat less, and when I see that there is a lot of salt, I shouldn't consume much because I have a bad kidney. So I consume less.' (Female, 57 years) Second, some participants compensate for the consumption of foods they recognize as unhealthy by accompanying them with other products that have lower concentrations of fat, sugar or salt. For example, they may drink bottled water instead of sweetened beverages at meals that include foods thought to be unhealthy. Similarly, they may compensate by decreasing the frequency of consumption of products with high concentrations of fat, sugar or salt. As one male adult commented regarding sweetened beverages, 'I only drink it sometimes, so it won't do me much harm.' A third strategy centres on replacing processed foods that have TL labels with red bars with similar products with medium or low concentrations of fat, sugar or salt. An example is the substitution of soft drinks that have artificial sweeteners instead of sugar:
'You can use [artificial sweeteners]; they are much safer than refined sugar.' (Male, 43 years)
In this context, some participants reported that they use the TL label to guide the purchase and consumption of processed foods because of health problems such as diabetes or hypertension. Generally, these participants know that they should avoid foods with high concentrations of sugar or salt, respectively:
'I use the traffic light food labelling now because of my illness. I see that something is high in fats, high in salt, so I don't buy it and I buy what is low. And it's helped because now my health is quite good.' (Female, 64 years) Fourth, some participants explained that they have stopped consuming certain products that have high concentrations of fat, sugar or salt:
'That's because we pay attention to what products contain. At least in my case I do and in my family, because products that have a label that says high in salt, sugar or in fat, now we try to avoid them.' (Female, 60 years)
Among participants who stated that they no longer consume processed foods, older adults were especially vocal in expressing health concerns, especially since they feel that those products are unhealthy compared with unprocessed foods they were familiar with in the past.
Fifth, some FGD participants stated that they have not changed their consumption of processed foods and they continue to consume products with high concentrations of fat, sugar or salt. Adult males in particular explained that they have formed habits that they cannot or will not change or that they believe will not affect their health status in the long run. In contrast, adolescents and young adults reported that price and accessibility are important because school cafeterias offer snacks and beverages with high concentrations of fat, salt and sugar. Also, as in the case of tobacco, young people tend to discount potential future health problems in favour of present satisfaction of perceived need.
Differences by subgroup
In sum, these findings suggest that FGD participants in different age groups displayed knowledge and comprehension of the information conveyed by the TL label; some developed attitudes that facilitated behaviour change, but others did not. In the latter case, some adults stated that they understand the information presented in the TL label but at the moment of purchase and consumption, preferences related to taste, brand and other factors played a greater role in guiding their behaviour. In short, they may ignore prominently displayed and easily understood information:
'Sometimes we pay no attention to the traffic light label and go more for the junk food than the traffic light.' (Male, 35 years) The analysis of responses by sex of the FGD participants suggests that there were no differences among males and females in the younger age categories, but that among adults, men and women address issues related to healthy diet differently. Men expressed themselves in theoretical terms rather than through specific behaviours and they were less likely to have changed consumption patterns. In contrast, women viewed themselves as responsible for the purchase and preparation of meals; they reported having formed positive attitudes toward foods that are low in fat, sugar and salt and also that changed attitudes shape their food choices.
Knowledge, comprehension, attitudes and practices related to the TL label also varied by place of residence but not by region. Residents of small and medium-sized towns more often reported buying fresh and unprocessed products in outdoor markets, and many retain contact with the land and still grow their own food. On the other hand, they purchase some of their food in small shops that offer few healthy alternatives. In contrast, consumers in larger cities have little contact with the land but often consume foods purchased in supermarkets, which offer more alternatives to processed foods.
Key informant interviews
The results of KII are consistent with points raised in the FGD in some respects, but differ in others. Representatives of companies that produce processed foods generally disagreed with the policy that requires the use of the TL label. In particular, they believe that their customers do not find the information useful and that the policy is an unnecessary imposition of the government and multilateral agencies. In contrast, they stated that the GDA label is more useful. Small-and medium-scale manufacturers of processed foods expressed frustration with difficulties in complying with established regulations and stated that sales of some of their products have declined as a consequence. Nevertheless, they accept the policy and expressed their intention to comply with the regulations.
Another perception among KII participants is that the label unfairly demonizes products that have high concentrations of fat, sugar or salt because consumers are given the impression that these products are harmful to their health regardless of the amounts they normally consume. In particular, KII participants believe that consumers interpret red bars on labels as a warning that those products should be avoided entirely. In this regard, they stated that the label does not distinguish between products that have concentrations that are slightly above the cut-off points from those that have considerably higher levels. Moreover, they stated that the use of standardized consumption levels (100 g or 100 ml) does not reflect usual consumption habits and that the amounts of fat, sugar and salt are inflated, particularly when the TL label does not distinguish between naturally occurring and added ingredients.
Another perception expressed by the key informants is that the TL label does little to address the underlying problem of overweight and obesity. They argued that processed foods represent a small proportion of the Ecuadorian diet and that meals prepared at home or in restaurants contribute much more to the problem. Nevertheless, they recognized that many customers prefer products with lower concentrations of sugar, fat and salt. Hence, there is an effort to replace red bars on the label with yellow or green by reducing concentrations of those ingredients. Moreover, large-scale manufacturers avoid introducing new products with high concentrations in any of the three categories. KII participants stated that changing the composition of their products poses technical difficulties because manufacturers must simultaneously decrease concentrations of fat, salt and sugar while responding to consumer taste preferences.
Representatives of supermarket chains recognized that they can offer many alternatives for a diverse clientele, and they have increased the offer of products with lower concentrations of fat, sugar and salt. In contrast, neighbourhood shops are so small that it is difficult to modify stocks, and they respond to customer preferences for snacks and sweetened beverages. The principal factors that shape decisions to buy in small shops are brand and price, and consumers spend little time observing nutritional information or comparing alternatives.
Analysis of regulations and structured observations of processed food labels Results of FGD and KII were supported by structured observations of the legal and regulatory framework and of TL labels on processed food packages. Key informants' perceptions that implementation of the policy is complicated because of inconsistencies in the regulations are supported by the fact that two parallel regulations were published on the same day in 2014 by the Ministries of Public Health and Production, respectively. Not only are the two regulations inconsistent in some regards, but also they both differ from previously established technical requirements. TL labels vary considerably in size and location, while additional information (including GDA labels) is often confusing and sometimes contradictory. In addition, many products do not carry the label when they should, while others carry the label even though they are not processed.
Discussion
In summary, we found that the Ecuadorian TL label provides consumers with readily understood information about the content of sugar, salt and fat in processed foods. The label was understood and favourably regarded by FGD participants and it raised awareness of the importance of fat, sugar and salt in the diet. Moreover, the findings suggest that some segments of the population have changed attitudes and have modified patterns of purchase and consumption of processed foods with high concentrations of fat, sugar or salt.
Based on our findings, we conclude that the TL label is an effective mechanism for comunicating information about the fat, sugar and salt in processed food. Its simple graphical display uses a familiar and easily interpreted colour scheme and text that contributed to FGD participants' knowledge and comprehension that, in some cases, modified attitudes and practices related to the purchase and consumption of processed foods. Nevertheless, while the TL label can contribute to the ability to make healthy choices, it does not necessarily lead to changes in consumption patterns, so it is important to understand the decision-making process in different population groups with respect to processed foods (27) (28) (29) . Several factors have limited the potential effectiveness of the Ecuadorian TL label. First, implementation has not been accompanied by effective promotion activities, which would optimize active consumer participation in the process. Similarly, appropriate monitoring and evaluation components would ensure continuity and compliance with the policy. Together, these components could contribute to a convergence of priorities among consumers, the food and beverage industry, and health professionals (29) . Second, the label should be located on the front of packages in order to enhance visibility and potential impact (16, 27, 28) . Third, as is the case elsewhere, the food and beverage industry has used its political and economic power to influence nutrition policy, having promoted the elimination or modification of the TL label (10) . It is incumbent upon the Ecuadorian Government to maintain the label despite pressures; other measures, such as the recent imposition of a tax on sweetened beverages, are also appropriate responses to the coming storm of overweight, obesity and chronic disease. Other countries should adopt a TL label; promote healthy choices regarding foods that contain added sugar, salt or fat; and reach out to food and beverage industries to motivate modifications in the content of processed foods.
Strengths and limitiations
The present study has a particular set of strengths and limitations. Qualitative research techniques were employed because they provide an understanding of perceptions and opinions that shape individual and collective behaviour.
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